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ABSTRACT 


A farm level mathematical programming model and its application to the 
analysis of conservation alternatives are introduced. Farm level data bases 
are being developed for representative situations in each of the eleven most 
erosive areas of the United States. Incentive schemes included in the model 
are those that may be used in implementing provisions of the Agriculture and 
Food Act of 1981 and in programs designed out of the Resources Conservation 
Act studies and report. These incentives involve tax credits, cross-—compliance 
proposals, and others. The methodology has been applied to a Nebraska farm 
with the results of preliminary analyses described in this report. These 
results demonstrate the potential of this modeling approach for dealing with 
policy issues in the conservation and commodity program areas. The approach 
appears particularly useful since it allows comparative analyses of represen- 
tative farm situations across a variety of geographic areas operating under a 


diversity of erosion conditions. 


Keywords: Resources, conservation, incentives, farm model, mathematical 
programming, targeting, policy. 


£8 8 HR RH HE ER HHH EHO HR OH OH HH OH OR OF 
* This paper was prepared for limited distribution to 
*# the research community outside the U.S. Department 


* of Agriculture. 
% 8 8 ££ 8 RH HH RRR HR HOR HOR OR OH HR ERE 


«em me mK 










dienes . gg nozygel] cree tedem 
duvteenel sleonosd stotwie it 19] Ae aoRes 
ef2 «S80 qraunst .3.0 ,nodqren 


ati? 
£ses: 
JEN 
fepon ede ni Debulonl temeiss evidnesnl snes pease eta 
paw sxutiveltea ofd ‘Yo dnote lord ontduehetquk til bine $c yen 
nokievisenm eeowore? vid TO stew benginss dtergbrg: ak. brie rar 46-Iob Byot 
sonsihiqgnan-eso7s ,f-2he1o 254 eviloval eavise sont seett ee hk DAS RedbUTE-.30h 
eee avaprdoh & cf cai lqas aed ten yeolobontan ait” «S3ante ofa , elatego19 
asatt .¢vSaoh eigg ul dDediadeeh £hev tens qranieiiew ic Atiuees 62 ocrw 
dvhe grifesh to? dosorgqe yobtebom etdd Jo lsIsiedod’ oft Sv’eatenone> eS Iveer 
doecrtqge edt .seste #8 Tg0Ig YT lsomero bre noltewresnon one af reusse yor -0g 
-heas ge to eset lens ev toe gms eWwolis 2s suite duteeu yiratvergaeg e1eegge 
se sebau Bel fa xpIS soe (es oitigetgoes ho YIolieV Ee Shores ceolIauie triat evida? 


setipds tbaoo noteove to viletevih - 


tevidgemsfyeo , (s>om. med eaviieneat Nal geaae petbon S2bvoRyad 
woking 4 antae —_ f i) 2 WON 









a ® 


.* <:.; oeae seen pe eae 
: 7 - ine : — 

Mae ayea 2. 209 whiesdo aes “i 

7 F ’ e. eblesuo eee Va 

‘ ,' ) 

. wire © a 'Res 


oeovenveeee 
a - = 











Contents 


Evaluating Program Solutions to Conservation ProblemS.....csesscccscees 
PyOtoee eer Ala VSS oMOLNOGOLOS ¥... <5. 5 ss cies leie'e © 010.0 /4lele.e 6, 6.0.0.0 4.0:0 4,6,6,0. s10:8.0 
SOGUMEVEMONGEULONETOI@OL . s.o u/c et egies a a's i eelee es ce ¥ son mnweneeeesccenewe sa 
RODD EOU Le Gs VOn Cant (O81 CLIO cr... 5 cies eisiaisie.sis ecopase.¢.0 4.0 0:4,0,0) 0.0.6, 0)6 af0,0,8 
RODROSSUCAGI VG ce arm DECAL ICHLLONs . ce slisciccce es closes eabecicsevecenceees 
Conservation Incentives Analysis: The First Four FarmsS.......csccccceces 
POnSerVacLON  LCeNGL VOSS POLICY ANGLYSI Succes cccscsvccsccecsscccnesionse se 
Pome SR ear Mane S11) 5 «(0 wale ciate aolateleyane'e ¢ e:ainsed 6i0.0)0.4) @.410.9 4,916,9,° 4,9,8,4,01 0.9 
GoOss =VOMD. 1 BCG ANML VS15.0's 5 ses s\cle 0 tle ce too s'sie.n 0 0.0/0 vie 6 60 ewes 000.0 00s 61 
SO] Le LOSS aReGuUCCION BONUS Program... sic.c.0.0 6:61¢,0 .070)0,0,0).0 0 0,01 0.0)0,06.6.0 ¢.0.0,0,0 0 
Tax Credit and Cost-Share Incentive ProgramS.....ccccccccvcccccceces 
Opportunities for Further Analysis... cccccccvcscacccercccccccccccsccces 


No Re — — 
ONWNWOWOWOUM LF Lh — 


mYyiaoacgrn &« & we -~ 









eeeeeeweesiecesas QRULGON"! opts OD a _ ait : PRON yRideoiev: 
etter ereevene tr ber rte tener er see neeee , { v . tel 

ee 7 
Dee Pee eee | | 
Seed ieese et teeeede see eeae rae bee aee . 


CCC ROOM EERE RTE TOON BEL e te 4 we 26 oe ETe : 
“«eea4 eens ea teere cltae4 10603 testf , > vi 
Pee creeeereersasenreveteness sone @hGEhenn YoRd 


torreon grsoesnete dea eee eee ee eee rT 


| L cevisnecct eolisvieenio: 
Bevitninal aclsevtecro: 
edivecd aig? oead 7591 






TOE ORE A Reeser eer tt tte beneeenes vane ns eee e@hOQERRA 9otel Lymod 24012 


(thee eeweenn crete ttonenenecwnes ss sMOGROUM BUNGE Gotsoudel esa) ict 
beer eteverstcrvssvceces MMO%ROT OVESORERE Osefk-deod bas 2ibe) xa? 


ee*eteceseev eter ievuee + heeepesssee eee eRe Tee wT ere 





USDA CONSERVATION INCENTIVES STUDY 


The USDA Conservation Incentives Study (CIS) is designed to analyze 
alternative conservation incentives programs. It consists of two distinct, 
but related activities. One activity is construction of regional farm data 
bases. A second involves the development of a consistent analytical methodology 
to evaluate programs using the farm data. Much work has been completed and 
some analytical results are available from the effort, although more work 
remains to be done. 

This report briefly reviews the purpose of the CIS effort and describes 
the methodology which is being used. Work that has been accomplished and work 
that remains are described. Finally, several analyses of conservation incentives 
and cross-compliance programs are presented. 

Evaluating Program Solutions to Conservation Problems 

Soil and water conservation have long been important concerns of USDA, 
but in recent years these concerns have gained more and more prominence in 
national policy discussions. The conservation problem is widely recognized, 
but a variety of opinions exist as to the appropriate management practices 
and policy incentives for best serving agricultural and national interests. In 
designing new programs or modifying existing programs it is essential that 
the potential economic effects of proposed changes be carefully analyzed -- 
including effects they could have on individual farms, rural communities, 
and the U.S. economy as a whole. Since economic, behavior and physical 
relationships at the farm level are critical to program effectiveness, farm 
level analysis must be at the heart of any evaluation of proposed conservation 
program alternatives. Such analysis considers (1) the farm level impacts of 


alternative conservation program scenarios and (2) perhaps more importantly, 
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the performance of alternate program incentive mechanisms with respect to 
adoption of conservation measures. Farm level analysis must, in particular, 
identify mechanisms that will target available incentives to those situations 
most in need of correction. 
Typical Farm Analysis Methodology 

Farm level analysis capability can be developed which permits farm 
level conservation analyses and provides for the maintenance of an analytical 
system that offers rapid turnaround responses to policy issues as required. 
The CIS analytical system methodology, which involves representative farm 
linear programming (LP) models, is designed to provide this conservation 
policy analysis capability. 

The CIS representative farm methodology provides a good way of organizing 
a vast amount of conservation management information into a realistic farm 
model, while remaining flexible enough to permit easy modification and quick 
turnaround analyses. The CIS project calls for constructing separate farm 
level models representative of eleven priority conservation areas (see table 
l and figure 1).1/ Each model will contain basic crop and livestock production 
options relevant to the region. Production activities are specified to 
include soil conservation management alternatives such as terracing, reduced 
tillage, residue management, as well as local cropping systems. For any 
given crop, for example, a set of several production alternatives along the 
spectrum from least to most erosive practices have been specified. The farm 


level models also include commodity sales activities, taxation and other 


ae eta eh 
1/ Thusfar, only a prototype model of the Nebraska irrigated corn farm has been 
completed. 
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Table 1; Representative Farms for Conservation Policy Analysis 


Texas High Plains Cotton Farm 

Washington Palouse Winter Wheat Farm 

Nebraska Irrigated Corn Farm 

Northwest Missippi - Southwest Tennessee Soybeans, Beef Cattle Farm 
Florida Panhandle Corn, Soybeans, Beef Cattle Farm 

East Central Colorado Winter Wheat Farm 

Southwest Iowa Corn, Soybeans, Beef Cattle Farm 

Arizona Irrigated Cotton Farm 

California (Sacramento Valley) Rice = Grain Farm 

Montana Wheat on Fallow Farm 


Missouri Beef Cattle, Hog, Corn and Soybean Farm 





Figure 1. Proportion of Cropland Acreage Eroding Over 25 Tons Per Acre 
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“anancial activities, commodity program alternatives, conservation program 
alternatives and government program cost accounting. These additional 
activities allow conservation program analyses to take account of net farm 
returns and the fact that conservation programs must operate in conjunction 
with commodity and other government policies. 

With this detailed specification the farm models provide a powerful tool 
for analyzing existing conservation programs, proposed conservation incentive 
programs, cross-compliance rules tying commodity program participation to 
conservation requirements, loan guarantees, and programs relying on income 


tax credits or changes in deduction/depreciation rules. 


Scope of the CIS Project 
Representative Farm Selection 


Eleven representative farm locations (see table 1) were selected for 
several reasons. First, farm level policy analysis must have adequate regional 
coverage if it is to be credible. The conservation problems and economic 
conditions facing midwestern grain farmers are vastly different than those facing, 
for example, Texas High Plains cotton farmers. A set of farm models which 
accurately represents eleven major and distinct agricultural environments will 
allow national level policies to be tested under a variety of local conditions. 
Programs will be evaluated on the basis of factors such as incentives provided, 
targeting 2/, and cost effectiveness. A program which performs well in one 
farming situation may do poorly in another. By analyzing proposed programs 
under alternative farming situations conclusions that are drawn will be more 


reliable. 


2/ Targeting requires that the incentives be focused on lands with the most 
severe erosion problems. 
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The eleven typical farm locations were selected jointly by ERS and SCS. 
National Resources Inventory (NRI) and ERS Typical Farm Project data were 
used to select locations which represent the important agricultural areas in 
the nation where soils are considered highly erosive. This makes them ideal for 
studying a variety of recommendations of the Resources Conservation Act (RCA), 
including targeting funds and integrating commodity and conservation programs. 
Representative Farm Specification 

The goal of the CIS effort is to develop a set of farm models which can 
provide solid policy and program insights. The models are not intended to be 
sufficiently detailed to provide farm level management information for 
individual farmers. In fact, it is important to note that any one of the 
eleven representative farm models should not be expected to definitively 
suggest whether farmers in a region should install terraces, or the like, 
because these decisions include preferences and attitudes unique to each 
farmer. Farm policy models can be specified with less detail since they are 
primarily utilized to rank the relative success of alternative policies in 
achieving national goals. An actual farm management model should be detailed 
enough to determine absolute costs and returns from all alternative practices. 
Such models would, of course, serve CIS purposes also, but would be prohibitively 
expensive to develop, maintain, and utilize. 

ee of a CIS farm model involves a resource inventory and two 
types of economic information: a) production options and relationships and 
b) financial and structural formulation. The resource inventory is a profile 
of the farm land, labor, and equipment resources. The land inventory categories 
distinguish both by locational decision units (fields) and soil physical 
characteristics. Currently, the resource inventory data are largely complete 


for all eleven of the CIS farms. 
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The production option data are of two types. First, a menu of commodity 
enterprises which are relevant for the farm in question are specified 
along with relevant conservation management alternatives for each commodity 
enterprise. For example, the corn cultivation alternatives might include 
conventional tillage, reduced tillage, no till, land terracing and contour 
cultivation. Such comprehensive enterprise data are complete for the Nebraska 
CIS farm and nearly complete for the Texas, Missouri and Tennessee farms. 
The second type of production data include all physical inputs and outputs 
of the production process for each production alternative. This is the most 
difficult part of the data to secure and involves obtaining and then modifying 
basic production practice information to account for different conservation 
Management options. Im the CIS project, basic production budget data are 
obtained from SCS field staff, the ERS Firm Enterprise Data System research 
budgets and other sources. This information is then combined into actual 
crop production budgets on the SCS Crop Budget System (CBS). The CBS permits 
convenient storage, presentation and modification of budget data. The crop 
production data for the Nebraska CIS farm are complete. Partial production 
budget data have been compiled for the other CIS farms, but not to the stage 
of placing it on the CBS. 

The third type of model information includes a variety of structural and 
financial data. The CIS LP model is a single period model in which 
prices and yields are known ahead of time. The progressive federal income 
tax structure is built into the model and the farmer is assumed to maximize 
after tax net income. The LP formulation is flexible and general, allowing 
easy modification of factor and product prices, and of land or other resource 
availabilities that are crucial to policy decisions. Alternative conservation 


incentive programs built into the model include cost-share payments, interest 
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subsidies, soil loss reduction bonus payments, soil loss restrictions, acreage 
diversion payments, and income tax credit or deduction programs. In addition, 
commodity program price support activities can be simulated, allowing investigation 
of cross-compliance programs. The general CIS farm model has been fully 
formulated and the Nebraska CIS model is completely operational within this 
system. 
CIS Analytical System 

The Conservation Incentives Study analytical system consists of much 
more than a farm model. A generalized farm model structure has been developed 
which allows for soil and water conservation analysis as well as commodity 
program policy analysis. Any of the eleven CIS or other representative farms 
can be analyzed within the context of the general analytical system. 

In addition to the single and parameteric LP solution procedures which 
are used, considerable computer software has been developed to facilitate 
model construction and analysis. Since substantial crop production enterprise 
budget data are required, the SCS Crop Budget System has been modified to 
produce a special machine readable data file of the CIS production budgets. 
A sophisticated crop enterprise generation system (CEGEN) was developed to 
read the CBS data and, under control of user specified data inputs, to directly 
generate the crop enterprise portion of the farm LP tableau. Another program 
produces a data file directly useable by the LP software which is used for the 
analysis. These capabilities allow quick and easy generation or modification 
of CIS farm models from the basic production budget data. 

Nearer the analytical end of the process, a report writer program 
selects and formats important LP solution output information. This facilitates 
analysis of single and especially multiple model solutions as in the case of 


parametric price or policy changes. 
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Conservation Incentives Analysis: The First Four Farms 

One objective in having typical farms in each of the more erosive regions 
is to identify how national policies might better serve the needs of different 
kinds of farms. Economic impacts of policies can vary widely by principal 
crop and according to the resources and economic characteristics of farms in 
each region. 

The prototype CIS model is a Nebraska farm in an area with soil and 
water conservation problems. As an example of the model’s capabilities, this 
report describes how cross compliance regulations and payments to reduce 
erosion would affect erosion problems on the Nebraska farm. Using the general 
CIS model and techniques, similar analyses will be pursued for farms in 
Tennessee, Texas, and Missouri once data are complete. These farms are in 
areas that account for most of the erosion and sediment damage in the 
country. After the first four farms are completed, the other seven LP models 
can be constructed. 

The results obtained for Nebraska are offered here as an example of the 
model’s capabilities. However, it should be noted that the value of this 
approach is in its capacity to compare policy impacts across regions. For 
example, about one-half of all farmers residing in erosive counties in Missouri 
participate in commodity programs, while about one-fifth of those in Tennessee 
participate. From the farm level analysis it may be possible to suggest 
approaches to conservation incentives and program integration that might 
better serve the diverse conservation needs of farmers in each of the erosive 
regions. This will require application of the model to several of the CIS 
farms. 

Conservation Incentives Policy Analysis 
The Nebraska Conservation Incentives Study farm model is designed to 


represent a typical farm in south central Nebraska, an area with substantial 
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soil erosion problems.3/ The farm consists of 921 acres, about 700 of 
which is cropland, the rest being range. Corn is the predominant crop 
grown, with some alfalfa, wheat and soybeans also produced. An 80 cow 
herd is maintained and the calves are sold as yearlings. In addition, 
weaned calves are purchased and subsequently sold as feeder calves. The 
calves graze the crop stalk and stubble residue in addition to feeding on 
grain. 

Crop production alternatives included in the model are numerous. One- 
soil conservation management practice alternative is "conventional tillage" 
which refers to standard plowing and cultivation operations. "Conservation 
tillage" refers to reduced soil tillage/disturbance, increased reliance upon 
chemicals for weed and insect control and maintenance of crop residue cover 
after harvest (no stubble grazing by livestock). Two cultivation alternatives 
included were "up and down" slope cultivation, which refers to standard 
practices, and "contour" farming which adds special emphasis to cross slope 
cultivation to reduce soil runoff. Terracing refers to construction of earth 
terraces in order to reduce field slope. 

1981 Base Farm Results 

The Nebraska CIS farm model was first set up to represent a 1981 
base situation. This involves setting product and factor or input prices at 
their projected 1981 levels. Corn and wheat prices were set at their 


1981 target price levels. Several restrictions were specified in order 


3/This farm is taken from local SCS files; it represents the actual farm plan 
of an operating Nebraska farm. 
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to more accurately represent the farm being modeled. First, the cow herd 
was required to be maintained at a minimum of 80 head. Second, corn 
production was required to be at least 70,000 bushels. On this original 
base farm the unrestricted model solution (no conservation incentive 
programs or requirements) resulted in soil loss of only 4,802 tons per 
year or an average of 5.3 tons per acre. A conservation incentives 
analysis of a farm with so little erosion is not particularly useful. 
Therefore, the farm base model’s distribution of land was adjusted to make 
it more typical of farms in this highly erosive area ( i.e., a greater 
proportion of erosive lands was presumed). 
The 1981 unrestricted base model solution for the adjusted farm (case 
I) is presented in table 2. Also presented in table 2 is a conservation 
base model for the adjusted farm which has the additional restriction that no 
crop production activity resulting in soil loss of more than 5 tons per acre 
year may be used (case II). Finally, table 2 includes an analysis with both 
the five ton per acre soil loss limit and a cost-share program where the 
government covers 75 percent of all conservation investment costs (case III). 
In the unrestricted situation (case I) soil loss is 24,745 tons. This 
may be compared with 2,888 tons in the conservation base model (case II) and 
2,791 tons when the cost=-share program is in effect (case III). According 
to the results for cases II and III, to meet production requirements and stay 
within the 5 ton limit, at least 525 acres must be terraced at a cost of 
$63,230. Assuming that any terracing cost is financed over ten years at 13.5 
percent interest, the annual cost of the terracing investment is $11,887. 
This is the principal difference in after tax net farm income between cases 
I and II; i.e., $23,881 for the unrestricted case and $11,853 for the less 


than 5 ton case. As can be seen in table 2, with the 75 percent government 
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Table 2: Nebraska CIS 1981 Base Farm Analyses 


No Requirements Less Than 5 tons Less Than 5 tons 
Type of Simulation: or Incentives per Acre Soil Loss Requirement with 
Program Requirement Cost Share Program 1/ 
Soil Loss 
Farm Total Soil Loss (tn.) 24,745 2,888 2,791 
Farm Average Soil Loss (tn./ac.) 26.9 3.1 3.0 
Farm Income 
After Tax Net Farm Income ($) 23,881 11,853 18,795 
Conservation Investment Related 
Expenses and Payments 
Initial Capital Cost($) _— 63,230 68,617 
Annual Repayment Cost ($) -— 11,887 - 3,245 
Annual Operation & Maintenance ($) _ 3,162 3,431 
Cost Share Program Payments ($) _ — 51,463 
Farm Enterprises and Sales 
Alfalfa (ac.) 15 15 15 
Corn (ac.) 607 607 607 
Wheat (ac.) 27 = = 
Pasture (ac.) 80 80 80 
Soybeans (ac.) = - — 
Range (ac.) 192 192 192 
Corn Sales(bu.) 67,814 67,814 67,814 
Alfalfa Sales (tn.) = = <= 
Wheat Sales (bu.) 810 ~= - 
Soybean Sales (bu.) = =— — 
Cow/Calf (head) 80 80 . 80 
Stocker (head) 384 384 384 
Conservation Practices (ac.)3/ 
Up and Down Cultivation with 
Conservation Tillage 32 -—— << 
Up and Down Cultivation with 
Conventional Tillage 597 32 32 
Terrace and Contour with 
Conservation Tillage — 110 110 
Terrace and Contour with 
Conventional Tillage — 415 460 
Contour Farming with 
Conservation Tillage = 45 = 
Contour Farming with 
Conventional Tillage = ~ = 
Fallow oo 27 elt 
None 4/ 292 292 292 


1/ The government pays 75 percent of conservation investments; the farmer pays 25 percent. 

2/ Based on $2.40 per bushel corn price (1981 corn target price); with a $2.35 corn price 

7 1981 base income would be $21,590; at $2.30 it would be $19,236; at $2.25 it would be 
$16,590; at $2.20 it would be $14,211. 

3/ For a description of these practices see page 9. 

4/ Pasture, range and land on which no soil conservation practices were specified. 
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cost-share program the effect on farm income of the five ton limitation is 
less substantial in case III. The farmer’s annual capital cost is reduced - 
to $3,245 and net farm income amounts to $18,795. 

These analyses illustrate fairly extreme cases in the spectrum of 
farm management and soil conservation practices. Given the farm income 
differences it is clear that substantial incentives may have to be offered 
to encourage the Nebraska farmer to reduce a loss of 26.9 tons of soil 
per acre to 3.1 tons per acre. Some possible incentive programs are 
explored below. 

Cross-Compliance Analysis 

One possible incentive program would be to require that a farmer 
ae the five tons per acre soil loss limit in order to qualify for 
commodity program price supports. To investigate this issue the following 
question must be addressed: "How far below the target price would the 
market price of corn have to fall before the farmer would prefer to 
comply with the 5 ton per acre limit and receive the target price for 
corn?" To determine how far the market price will have to fall the CIS 
model was rerun by reducing the price of corn from the $2.40 target price 
level for 1981 in $0.05 increments. 

Farm net income is the pertinent parameter for such a cross—compliance 
analysis. In a case II situation (i.e., with a 5 ton limit but no cost- 
share) and with a $2.35 corn price, 1981 net farm income would be $21,590; 
Boma 2. 50 meewould be, 519,2560%at $2.25 it would; be $16,/883; at $2.20 it 
would be $14,211. A farmer’s net income would be higher when not par- 
ticipating in the cross compliance program, even if the anticipated corn 
price fell to $2.20 per bushel. In other words, for the Nebraska represen- 
tative farm, the benefits of corn price supports would have to be much 


higher and/or the cost of achieving a soil loss limit would have to be 


es hoe > Ee) Coen ee bee 


' 
ro 2 





























) . 
oa. ; et odloerdmeli oor svi? sid) to seeorl, se? oO 308 


2 hd 
beats x3 ’ 2 at 2 2 = af Oli« 
aos ak ; esmomm a 
| to mizoage. of) at eseeo eusrixe viziel 


. Sao ina 725) 778Vae seeotporn3e nolssyis8ao3 foe aca ee 
bd o¢ ty fay risoson! litstedue Jad) tesios otek 


loe 2 Bri 5 sol. & sdb > r.90%s% sleesden 


S38 estes sw sel <4 ego  .87238 t9d egoF 
2 
tilevi¥te 
ere ee 
twp 53 msigetq avigrss 
7 st : i cil aeeh Lloe oxoe os 


selvelliot #3 sue avek of ,.837aqqiure Soizq Metaors vatb 
& - 
ay 


1 Sivow soslyq 3893783 Sn 4 . “TBs wor” : bgesee? bbe ed az aes. 


-3 tc kiwow teexs3 - >: 30.30. Lig: o>? svall ates to sh ci 


} 7oz =i%qG <8 at aft sVisSey bas tiail p Bed: TSq A032 ads es 
| el. eee te? sV6n ity a Bim J an Tk i. ons 222 ton ai ers 


ne 
‘a e5l7G seguns 04.56 snot mott 2305 3o sorxq aay getaubss ccm ut 
| a : 
j . -esuametant 5 26. Ob f p Bost 
: af a n ae 
ecnetiames-eeors 6 dove 362 182 Seeded snomtrseg aid ek Soot | 99h wz 
— 7 


: se 
=3802 ou wd simtl nol = s ativ ene sies oa y- os ne 
| : ) : a oo - 
— - jO8t i182 4¢ blucv. agesal wiet i9f Lge] sak esas ban (oe 


, aan T 
3} OL.5¢ We {28hiOl2 9B-bibew 94 ee ae ie ilies 


-. 





-18q toh cov yaright'ad. btwe ¢ womans nae se hk 
a _ ya 










“tod aman tot 208 603 i) im 


or : - : 
oa asl meee of oF a a xsfto at 
7 - - 


: 7 
eae 


34 
ee 





























7 a Hous © as seine. aerg 






id 


4 


agg ie 


much lower if such a program was going to influence the farmer’s behavior 

with respect to erosion control. If the cost-share program were included with 
the cross-compliance program, then a farmer might be expected to participate 
if the anticipated market price of corn was much below $2.30 per bushel. 

Soil Loss Reduction Bonus Program 

Conservation incentive programs attempt to encourage adoption of 
practices which reduce soil loss from the level associated with standard 
practices. One means of encouragement would be payment of a bonus for 
every ton of soil loss reduction. The rationale behind such a program 
would be to provide an economic incentive for farmers to reduce soil loss. 
Economic returns to most conservation practices are limited in the short 
term and substantial capital outlay and maintenance costs may be required. 

The Nebraska CIS model was used to analyze the farm level effects of 
bonus payments ranging from to one five dollars per ton of soil loss reduction 
(see table 3). Soil loss reduction was defined as the difference between 
achieved soil loss and soil loss under the most erosive standard practices. 
The results demonstrate possible soil conservation activities that the 
farmer might be motivated to undertake given the subsidy. 

As the subsidy is increased from one to five dollars per ton, net farm 
income increases $10,167, $21,946, $34,230, $44,894 and $55,272 over the 
base level. Government bonus payments range from $21,359 to $144,773 over 
this same set of program alternatives. Average soil loss varies from 10.2 
tons per acre with the one dollar per ton program to 2.0 tons per acre 
with the five dollars per ton program. Bonus payments above five dollars 


per ton lead to further slight reductions in soil loss. 
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Table 3: Nebraska CIS Farm: Summary of Soil Loss Reduction Bonus Payment Analyses 





Type of Simulation: No Incentive Bonus Program: Payment Rate per 
Program ton of Soil Loss Reduction 
$1 $2 $3 $4 $5 
Soil Loss 

Farm Total Soil Loss (tn.) 24,745 9,418 2,916 2,423 2,423 1,822 
Farn Average Soil Loss (tn./ac.) 26.9 10.2 Bez 2.6 2.6 2.0 

Farm Income 
After Tax Net Farm Income ($) 23, 881 34,048 45,827 58,111 68,775 79,153 
Farm Income Increase over Base ($) = 10,167 21,946 34,230 44,894 ote ye 57/72 


Income Increase per Ton of Soil 
Loss Reduction ($/tn.) 


0.48 0.79 1.21 1.58 1.91 


Conservation Investment Related 


Expenses and Payments 


Initial Capital Cost ($) 

Annual Repayment Cost ($) 

Annual Operation & Maintenance Cost (S$) 
Incentive Bonus Program Payments ($) 


49,988 53,840 53,840 67,082 
959987 10, 1227 1052225 2,6} 
2,500 AS} YS Pale 2 Jy522 

21,359 55,721 85,062 113,416 144,773 


Conservation Management Practices (ace) 
Up and Down Cultivation with 


Conservation Tillage a2 _ — _ _ =_— 
Up and Down Cultivation with 

Conventional Tillage 597 —_— — _— _- _ 
Terrace and Contour with 

Conservation Tillage a a sta a2 32 142 
Terrace and Contour with 

Conventional Tillage — _ 415 415 415 415 
Contour Farming with 

Conservation Tillage = 187 187 155 155 45 
Contour Farming with 

Conventional Tillage -_— 415 _ —_ —_— _ 
Fallow _ 27 27 vif 27 27 
None 1/ 292 292 292 292 292 292 


1/ Pasture, range and land on which no soil conservation practices were specified. 
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The government bonus payment levels seem high, but the actual net 
farm income increases are considerably less. Soil conservation activities 
involve: a) capital costs, b) operation and maintenance expenses, and c) 
opportunity value of activities given up or not undertaken. Further, 

20 to 30 percent of the bonus payments are returned to the Treasury 
depending on the farmer's marginal tax rate. Of course, most of the 
conservation expenses are deductable from taxable income. 

A useful indicator of the economic incentive provided through a bonus 
payment is the ratio of farm income increase per ton of soil loss reduction. 
This ratio varies from $0.48 to $1.90 for the Nebraska farm as the program 
bonus goes from one to five dollars. An assessment of the farm level 
economic incentive can be useful in policy analysis when several regional 
representative farm models are in use.4/ 

Even though soil loss reduction bonus payments as high as four or 
five dollars per ton are not likely to be seriously considered, the range 
of model solutions presented in table 3 is quite interesting. This set 
of solutions depicts the changes in soil conservation management practices 
which might occur as incentives to conserve soil increase. In the base 


Situation almost 600 acres are in conventional tillage. With only a one 


4/ The ratio allows comparison of the nominal program incentive rate 
(i.e. the one or two dollar bonus per ton) with the "real rate" which 
reflects the increase in after tax farm net income. Policy makers might 
decide that any "real rate" of bonus greater than one dollar per ton is 
excessive. Thus a bonus program with a nominal rate of two dollars or 
slightly more per ton would be quite acceptable. It is likely that the 
real rate of return on a soil loss reduction bonus program will be 
different from region to region. A given program could have differential 
income distribution impacts across regions. Policy makers can anticipate 
those differences in order to assure that programs are available which 
are appropriate to the needs of each area. 
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dollar per ton bonus program 187 acres are placed in conservation tillage 
and 415 acres, though still conventionally tilled, are farmed on the 
contour. When the bonus is increased to two dollars per ton, terraces 
are constructed on this latter 415 acres. As the bonus increases to even 
higher levels, more land is gradually shifted into the terracing option. 
It is interesting to note that for the Nebraska farm land terracing 
with conventional tillage remains a strong alternative to straight conservation 
tillage in spite of the substantial costs of terracing. This is largely 
due to the strong influence of the livestock cow-calf operation. Putting 
all of the cropland into conservation tillage would interfere with the 
cow-calf activities which require a certain amount of crop residue grazing. 
These analyses allow comparison of the purely economic differences 
among conservation practices on the farm being modeled. This is because 
the incentive or bonus is available for soil conservation, no matter what 
practices are used to achieve it. This may be contrasted with other programs, 
which may offer an incentive only for certain types of management practices. 
For example, programs offering tax credits or accelerated depreciation of 
capital investments for soil conservation would provide incentive for 
capital investments such as land terracing, but none for alternatives 
such as switching to contour farming and elimination of stubble grazing. 
Tax Credit and Cost-Share Incentive Programs 
Recent proposals from several members of Congress have focused on allowing 
farmers direct tax credits for soil conservation expenditures as opposed to the 
current practice of tax deductions. Analyses were run with the Nebraska 


CIS model to compare tax credit alternatives both with and without a 
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a 
tive ton per acre soil loss maximum and with and without a government 
cost-share program. The pertinent results of these model runs are presented 
in table 4. 
Before examining these results it is appropriate to discuss the program 
formulations. The tax credit alternatives examined were a 10, 20 and 30 
per cent tax credit for soil conservation investment expenditures, such 
as land terracing. Credits for acquisition of special conservation 
tillage machinery were not considered in this analysis, but could be 
included without difficulty. The cost-share program was specified with 
the government covering 75 percent of soil conservation investment costs 
and the farmer covering the remaining 25 percent. Also included in the 
model as an option was the current law allowing conservation investment 
expenditures to be deducted from taxable income. The tax credit and cost- 
share alternatives were run with and without the requirement that no crop 
production activity may produce more than five tons per acre of soil loss. 
The model analyses were run with all costs and returns on an annual 
basis. This means, for example, that a 20 percent tax credit was taken 
only on the annualized cost of the investment (18.8 percent of the total 
capital cost). This ensures that the tax credit simulations are consistent 
with the other policy simulations. If by law a tax credit is allowed on 
the full investment cost (even though it is financed and paid for in 
subsequent years) the initial year cash position may easily be calculated. 
We merely need to add to current income the tax credit on the balance of 
the investment. 
One further aspect of these policy analyses deserves comment. 
The tax credit, tax deduction and, where applicable, the cost-share 
programs were all included in the model as options. This means that the 


farm operator was free to choose the program which was financially most 
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appealing. In actuality, a tax credit program may not allow a choice in 
taking the covered expenses as either a tax deduction or a credit. 

Such a program formulation could just as easily have been modeled and 
analyzed and could have had a significantly different financial outcome. 

This illustrates the important fact that policies must be precisely specified 
since subtleties of the specification or even the interpretation of the tax 
law may strongly influence actual decisions. 

Turning now to the results presented in table 4, it can be seen 
that the financial incentive programs examined were not sufficient to 
encourage investment in soil conserving capital by themselves. These 
particular programs affected only the cost to the farmer of terracing 
investments. It may be that certain non-financial inventives (such as 
land stewardship) exist which could tip the balance when these financial 
incentives are present, but such factors are not included in the present 
analysis. 

For those analyses where the less than 5 tons per acre restriction was 
in effect, the interplay of the three cost reducing strategies -- cost-share, 
tax credit and tax deduction -- can be seen. When a farmer has a choice 
between taking a tax credit or a tax deduction the deciding factor is 
whether the tax credit rate or the marginal income tax rate is greater. 

If the tax credit rate is higher than the marginal tax rate, then the tax 
credit is preferred. On the other hand, if the marginal tax rate is 
greater, then the conservation expense is worth more as a tax deduction. 

In the Nebraska analyses, the farmer’s marginal tax rate is always above 20 
percent. Given the current tax rate structure, the marginal tax rate on 
taxable income above $12,000 is 21 percent or more. Hence, the tax 


credit program is used only when the credit rate reaches 30 percent. 
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The tax credit program was used in two of the 30 percent tax credit 
analvses. In fact, as may be noted in table 4, a combination of 
tax credit and tax deduction is used in each of the model solutions. 
This comes about in the following fashion. Initially, the marginal tax 
rate is above 30 percent. Conservation expenses are claimed as a deduction, 
reducing taxable income until the marginal tax rate falls below 30 percent. 
At this point the rest of the conservation expense is claimed under the 
30 percent tax credit program. 

Opportunities for Further Analyses 

The analyses described in this report simply demonstrate the 
capabilities of the CIS farm model analytical system. A certain amount 
of effort is required to specify the necessary data for a farm model, but 
once this is accomplished any number of conservation incentive policies 
may be compared. Quite different programs (e.g., cost-share versus tax 
credit) may be compared. Or one specific program with several minor 
variations in rules or procedures (e.g., standard depreciation tax deductions 
versus accelerated depreciation deductions) may be analyzed. 

In addition to alternative incentive programs the model may be used 
to study how given programs affect different types of farms. The amount 
of high erosion potential land in the farm model may be varied. Some of 
the underlying farm objectives can also be modified. For example, for the 
analyses of the Nebraska farm described in this report, the farm was set 
up with quite restrictive assumptions regarding corn production and the 
size of the cow-calf enterprise. It would be quite easy to change these 
constraints and to examine the effect that such changes might have on the 
relative desirability of alternative techniques of soil conservation. 

The impacts of changes in external economic conditions may be considered 
with the farm model. Agricultural product and factor (input) prices may 


be varied. Interest rates and energy prices would be important to consider 
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in this regard. 

Finally, the interaction of conservation incentive and commodity 
programs may be considered. This might involve analyses of specific cross- 
compliance rules, or determination of whether complementary or conflicting 
incentives are provided by different programs. 

As noted previously, the greatest policy value of such analyses rests 
on their application across a variety of different regional agricultural 
and economic situations. There does not exist a comprehensive and consistent 
set of farm models on which conservation incentive programs can be tested, 
yielding comparable results for several of the more important agricultural 
regions in the country. Establishing such a farm data and analytical base 
make the Conservation Incentives Study a most important component of the 
U.S. Department of Agriculture’s effort to deal with the soil conservation 


issue. 
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